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CLAIMS 

1 . A composition capable of simultaneous two-photon absorption comprising 
a compound selected from the group consisting of 
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and mixtures thereof/ where R=(CH 2 ) n CH 3 . 



03 

lF5 



□ 



10 



15 



2. A method for preparing a ^mpound in an electronically excited state, 
comprising the steps of: 

a) exposing a compound having the formula D r n-D 2 to radiation, 
wherein D! and D 2 are election donor groups; and n comprises a bridge of 7i- 
conjugated bonds connecting D! and D 2 ; and 

b) convepting/said compound to a multi-photon electronically excited 
state upon simultaifemis/absorption of at least two photons of said radiation by said 
compound, wherein the sum of the energies of all of said absorbed photons is 
greater than or equal to the transition energy from a ground state of said compound 
to said multi-photon excited state and wherein the energy of each absorbed photon 
is less than the yn-ansition energy between said ground state and the lowest single- 
photon excited state of said compound and is less than the transition energy 



sa^i 



between sai</multi-photon excited state and said ground state. 



3. A method according to claim 2, wjjerein said compound is selected from 
the group consisting of 



20 
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L-3L 
5 

ffl 

09 

M 
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Pi 



yj 
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15 



20 




and mixtures thereof, where R=(CH 2 ) 1 iCH 3i 

5 4. A mjethod according to claim 2, wherein said compound is further defined 
by a formv 



where D a 
where Db 




is selected from the group consisting of N, O, S and P; 
is selected from the group consisting of N, O, S and P; 
m, n, o ar i integers such that 0<m<10, 0<n<10, 0<o<10; and 
where: 

X, Y, Z are independently selected from the group consisting of: 
CRk=cJi; O; S; andN-R m; 

Ra, Rb, Rc» Rd are independently selected from the group consisting of: 
linear or branched alkyl group with up to 25 carbons; 
[ 2 0) a -(CH2)pORai ; -(CH2CH20) a -(CH2)pNRa2Ra3; 
(CH2CH 2 0) a -(CH2)pCONRa2Ra3; -(CH2CH 2 0)a-(CH 2 )pCN; 
(CH2aH 2 0) a -(CH2)pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; -(CH 2 CH 2 0) a -(CH2)pI; 
(CH 2 (fH20) a -(CH2)p-Phenyl; where 0 < a < 10 and 1< p <25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 



H; a 
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aromatic rings, vinyl; allyl; 4-styryl; acroyl; methacroyl; acrylonitrile, ^kocyanate; 
isothiocyanate; epoxides; strained ring olefins; ^CH 2 )5SiCl3; 
(-CH 2 )5Si(OCH2CH 3 )3; and (-CH 2 )5Si(OCH 3 )3; where 5 < 25; / 

Ral> Ra2, and Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene, cyanuric chloride/and derivatives thereof, or 
methacryloyl chloride; / 

Re, Rf, Rg, R& Ri> R j, R k, Rl and R m are independently selected from the 
group consisting of: H; a linear or branched allcyl group with up to 25 carbons; 
-(CH 2 CH 2 0) a -(CH2)pORbi ; / -(CH 2 CH 2 0) a -(CH 2 )pNR b2 R b3; 

-(CH 2 CH 2 0) a -(CH 2 )pCONR b2 R b3 , where Rfci, Rb2, and Rb3 are independently 
selected from the group consisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; twosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl chloride; 
.(CH 2 CH 2 0) a -(CH 2 )pCN; <CH 2 Cl4o) a .(CH 2 )pCl; -(CH2CH20) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CH 2 )pI; -(CH 2 CHVO) a -(CH 2 )p-Phenyl, where 0 < a < 10 and 1< 
P < 25; a group of aromatic Pings having up to 20 carbons in the aromatic 
framework; fused aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 
amino acid and NRelRe2;/ORe3; where Rel> Re2> Re3 are defined as for R„ and 
R,,, where R„ and Ro are/defined as any member of the group consisting of H; a 
linear or branched alkyl/group with up to 25 carbons; -(CH 2 CH 2 0) a -(CH 2 )pOR g i; 
•(CU 2 CU 2 0)a<CH2)f^gl^g3; -(C^C^O^-CCH^pCONR^Rgs; 
-(CH 2 CH 2 0) a -(CH^(pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CI^)pI; -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl; aryl groups; fused 
aromatic rings; polymerizable functionalities; 

Rgl, RgV, and R g 3 are independently selected from: H; a linear or 
branched alkyl /group with up to 25 carbons; a functional group derived from an 
amino acid: A polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
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ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or metljacryloyl 
chloride. 




5. A method according to claim 1, wherein said compounc 
by a formula 



further defined 



where D a is selected from the group consisting/of N, O, S and P; 

6*7/ 

where Db is selected from the group consisting of N, O, S and P; 
m, n, o are integers such that 0<m<10, 0<jKlO, 0<o<10; and 
10 where: 

X, Y, Z are independently/ selected from the group consisting of: 
CRk=CRi; O; S; andN-R m; 

Ra, Rb> Rc> Rd are independently selected from the group consisting of: 
H; a linear or branched/ alkyl group with up to 25 carbons 

1 5 -(CH 2 CH 2 0)a-(CH2)pORai ; / -(CH 2 CH20) a -(CH2)pNRa2Ra3 
KCH 2 CH20)a-(CH2)pCONR a2 Ra3; -(CH 2 CH 2 0) a .(CH2)pCN 
-(CH 2 CH 2 0) a -(CH2)pCl/ -(CH 2 CH 2 0) a -(CH2)pBr; -(CH 2 CH 2 0) a -(CH 2 )pI 
-(CH 2 CH 2 0) a -(CH 2 )p^henyl; where 0 < a < 10 and 1< P < 25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 

20 aromatic rings, vinyl; allyl; 4-styryl; acroyl; methacroyl; acrylonitrile, isocyanate; 
isothiocyanate; / epoxides; strained ring olefins; (-CH 2 )5SiCl3; 
(-CH2)5Si(OCH 2 CH3)3; and (-CH 2 )8Si(OCH 3 )3; where 5 < 25; 
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Rah Ra2> and Ra3 are independently selected from the group^onsisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene, cyanuric chloride and derivatives thereof, or 
5 methacryloyl chloride; 

Re, Rf, Rg, Rh, Ri, Rj, R k> Rl and R m are independently selected from the 
group consisting of: H; a linear or branched alkyl group with up to 25 carbons; 
.(CH 2 CH 2 0)a-(CH2)pOR b i ; KQH2CH20) a -(CH2)pNR b2 R b3 ; 
-(CH2CH 2 0) a -(CH2)pCONR b2 R b3 , where Rbl, Rh2, and Rb3 are independently 
10 selected from a functional group derived from an amino acid, a polypeptide; 
adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, ruthenocene, 
SUO cyanur * c chloride and derivatives thereof or methacryloyl chloride; 
g 3 y .(CH 2 CH20) a -(CH 2 )pCN; -(CH 2 CH 2 Ov/(CH2)pCl; -(CH2CH20) a -(CH 2 )pBr; 

-(CH 2 CH 2 0) a -(CH2)pI; -(CH2CH20)a-^CH 2 )p-Phenyl, where 0 < a < 10 and 1< 
15 P < 25; a group of aromatic rings having up to 20 carbons in the aromatic 
framework; fused aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
PI group containing more than two cafrbon atoms; a functional group derived from an 

amino acid and NRelRe2; ORe/; where Rel, Re2> Re3 are defined as for R„ and 
R^ where R,, and R, are defiifed as any member of the group consisting of H; a 
20 linear or branched alkyl group with up to 25 carbons; -(CH2CH 2 0) a -(CH2)pOR g r, 
-(CH 2 CH20) a .(CH2)pNR^Rg 3 ; -(CH 2 CH20) a -(CH2)pCONR g2 R g3 ; 
.(CH 2 CH 2 0) a -(CH2)pC^; -(CH 2 CH 2 0) a -(CH2)pCl; -(CH 2 CH 2 0) a -(CH2)pBr; 
-(CH2CH 2 0) a -(CH 2 )pl( -(CH2CH 2 0)a-(CH 2 )p-Phenyl; aryl groups; fused 
aromatic rings; polymerizable functionalities; 
25 R g i, Rg2, Rg3 are independently selected from: H; a linear or 

branched alkyl group with up to 25 carbons; a functional group derived from an 
amino acid: a /polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 
chloride. 



30 



• 
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6. A method according to claim 1, wherein said compound is 
by a formula 



ler defined 



Re Rf 



CO 



4? 



5U6 

10 



15 



20 



25 



Ra 



Rc 



m 



where D a is selected from the group consisting of N, O, S and P; 
where Db is selected from the group consisting ofN, O, S and P; 
m, n, o are integers such that 0<m<10, 0<n<10y0<o<10; and 
where: 

X, Y, Z are independently selected from the group consisting of: 
CRk=CRi; O; S; andN-R m; 

Ra, Rb, Rc, Rd are independently selected from the group consisting of: 
H; a linear or branched alkyl group with up to 25 carbons; 
-(CH2CH 2 0) a -(CH2)pORai; / -(CH2CH 2 OMCH 2 )pNRa2Ra3; 
-(CH2CH 2 0)a-(CH2)pCONRa2Ri3; -(CH 2 CH20)a-(CH 2 )pCN; 
-(CH 2 CH20) a -(CH 2 )pCl; VH 2 CH 2 0) a -(CH2)pBr; -(CH 2 CH 2 0)a-(CH2)pI; 
^CH 2 CH 2 0) a -(CH 2 )p-Phenyl; where 0 < a < 10 and 1< p < 25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 
aromatic rings, vinyl; allvl; 4-styryl; acroyl; methacroyl; acrylonitrile, isocyanate; 
isothiocyanate; epcoades; strained ring olefins; (-CH 2 )8SiCl3; 
(-CH2)8Si(OCH 2 CH 3 h; and (-CH 2 )6Si(OCH 3 )3; where 5 < 25; 

Ral, Ra2. aiM Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an/amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene, cyanuric chloride and derivatives thereof, or 
methacryloyy chloride ; 

Re,/Rf, Ri, Rj, Rk, Rl and R m are independently selected from the group 
consisting/ of: H; a linear or branched alkyl group with up to 25 carbons; 
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-(CH 2 CH 2 0) a -(CH2)pORbi; <CH 2 CH 2 0) a .(CH 2 )pNRV 3; 

-(CH 2 CH 2 0) a -(CH 2 )pCONR b2 R b3 , where Rbl, Rb2, and Rb3 are independently 

selected from a functional group derived from an amino acid; a polypeptide; 

adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene^/ruthenocene, 
5 cyanuric chloride and derivatives thereof or methapiyloyl chloride; 

.(CH 2 CH 2 0) a -(CH 2 )pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; .(C^CH20) a -(CH 2 )pBr; 

-(CH 2 CH 2 0) a -(CH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl, where 0 < a < 10 and 1 < 

p < 25; a group of aromatic rings having up to 30 carbons in the aromatic 

framework; fused aromatic rings; CHO; CN; N02;yBr; CI; I; phenyl; an acceptor 
10 group containing more than two carbon atoms; a functional group derived from an 

amino acid and NRelRe2; OR^3; where Rel, fol, Re3 are defined as for R„ and 
5t//S ^o> where R^ and R^ are defined as any merofoer of the group consisting of H; a 
/^} m y^7 1^2* OT branched alkyl group with up to 25/carbons; -(CH 2 CH 2 0) a -(CH 2 )pOR g i; 
/ .(CH 2 CH 2 0) a -(CH 2 )pNR g2 Rg3; / -(CH 2 CH 2 0) a -(CH 2 )pCONR g2 R g3 ; 

15 -(CH 2 CH 2 0) a -(CH 2 )pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; 

-(CH 2 CH 2 0) a -(CH 2 )pI; KCH 2 CH 2 (3) a -(CH 2 )p-Phenyl; aryl groups; fused 

aromatic rings; polymerizable functionalities; 

Rgl> Rg2> and Rg3 are independently selected from: H; a linear or 

branched alkyl group with up to 25 carbons; a functional group derived from an 
20 amino acid: a polypeptides/adenine; guanine; tyrosine; cytosine; uracil; biotin; 

ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 

chloride. 



7. A method according to claim 1, wherein said compound is further defined 
25 by a formula 




where D a is/selected from the group consisting of N, O, S and P; 
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where Db is selected from the group consisting of N, O, S and P; 
m, n, o are integers such that 0<m<10, 0<n<10, 0<o<10; and 
where: 

X, Y, Z are independently selected from p&e group consisting of: 
5 CRk=CRi; O; S; andN-R m; 

Ra, Rb> Rc> Rd are independently selected/from the group consisting of: 
H; a linear or branched alkyl group/ with up to 25 carbons 
-(CH 2 CH 2 0) a -(CH2)pORai; / -(CH 2 CH20) a -(CH2)pNR a2 Ra3 

.(CH2CH20) a .(CH2)pCONRa2Ra3 ; / -(CH 2 CH 2 0) a -(CH2)pCN 
1 0 -(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 O0a-(CH2)pBr; -(CH 2 CH 2 0) a -(CH2)pI 
^~ -(CH2CH20) a -(CH2)p-Phenyl; where 0 < a < 10 and 1 < p < 25, a group of 

^^yT^p aromatic rings having up to 20 canons in the aromatic ring framework; fused 
X aromatic rings, vinyl; allyl; 4-styrw; acroyl; methacroyl; acrylonitrile, isocyanate; 

isothiocyanate; epoxides; /strained ring olefins; (-CH2)§SiCl3; 
15 (-CH2)8Si(OCH 2 CH 3 )3; and (-GH2)5Si(OCH 3 )3; where 5 < 25; 

RaL Ra2> and Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acifl; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ^uthenocene, cyanuric chloride and derivatives thereof, or 
20 methacryloyl chloride; 

Re, Rf, Ri, Rj /Rk, Rl and Rm are independently selected from the group 
consisting of: H; a linear or branched alkyl group with up to 25 carbons; 
<CH 2 CH20) a KCH/)pOR b i; -(CH 2 CH 2 0) a -(CH2)pNR b2 R b3 ; 
-(CH2CH 2 0) a -(CH2)pCONR b2 R b3 , where Rbl, Rb2, and Rb3 are independently 
25 selected from th/ group consisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl chloride; 
.(CH 2 CH2Q/ a -(CH 2 )pCN; -(CH 2 CH 2 0) a -(CH2)pCl; -(CH2CH20) a -(CH 2 )pBr; 
-(CH 2 CH20) a -(CH2)pI; -(CH 2 CH 2 0) a -(CH2)p-Phenyl, where 0 < a < 10 and 1 < 
30 p < 25; A group of aromatic rings having up to 20 carbons in the aromatic 
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framework; fused aromatic rings; CHO; CN;^M02; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 
amino acid and NRelRe2; ORe3; where ^ei, Re2, Re3 are defined as for R„ and 
R,,, where R„ and R„ are defined as any member of the group consisting of H; a 
linear or branched alkyl group with up^o 25 carbons; -(CH2CH20) a -(CH2)pOR g i; 
-(CH 2 CH20) a -(CH2)pNRg2Rg3; / -(CH2CH20) a -(CH2)pCONRg2Rg3; 
-(CH 2 CH 2 0) a -(CH2)pCN; -(CH2 J CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH2)pBr; 
-(CH 2 CH20)a-(CH 2 )pI; -(CH 2 CH20) a -(CH 2 )p-Phenyl; aryl groups; fused 
aromatic ring; polymerizable functionalities; 

Rgl, Rg2, and Rgyare independently selected from: H; a linear or 
branched alkyl group with up to 25 carbons; a functional group derived from an 

amino acid: a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 

/ 

ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 
chloride. 



8. A method according, to claim 1, wherein said bridge is substituted with one 




or more electron acceptor moups. 

/■ 

9. A method for preparing a compound in an electronically excited state, 
comprising the steps of: 

a) e)«>osing a compound having the formula A r n-A 2 to radiation, 
wherein A x and A 2 are electron acceptors; and n comprises a bridge of 7t- 
conjugated bonds connecting A, and A 2 ; and 

b) / converting said compound to a multi-photon electronically excited 
state upon simultaneous absorption of at least two photons of said radiation by said 
compound/ wherein the sum of the energies of all of said absorbed photons is 
greater than or equal to the transition energy from a ground state of said compound 
to said multi-photon excited state and wherein the energy of each absorbed photon 
is less ihan the transition energy between said ground state and the lowest single- 
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photon excited state of said compound and is less than the transition energy 
between said multi-photon excited state and said ground state. 



10. A method according to clain/9, wherein said compound is selected from 
the group consisting of 




s , and 



where R=(CH 2 ) U CH 3 . 

11. A method according to claim 9, ^herein said compound is further defined 
by a formula 




Rg Rff m 



where A a and Ab can be independently selected from: CHO; CN; NO2, and 




A41 A42 

in addition A a and Ab can be independently selected from Br, CI, and I; and 
5 where 0<m<l 0, 0<n<l 0, 0<o<l 0. 
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and where: 

X, Y, Z are independently selected from the group consisting of: 
CRk=CRi; O; S; andN-R m; 

Ra, Rb, Rc> Rd are independently selected from the group consisting of: 
H; a linear or branched alkyl group with up to 25 carbons; 



-(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; -(CH 2 CH 2 0) a -(CH 2 )pI; 
-(CH 2 CH 2 0) a -(CH 2 )p-Phenyl; where 0 < a < 10 and 1 < p < 25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 
aromatic rings, vinyl; allyl; 4-styryl; acroyl; methacroyl; acrylonitrile, isocyanate; 
isothiocyanate; epoxides; strained ring olefins; (-CH 2 )5SiCl3; 
(-CH 2 ) 6 Si(OCH 2 CH 3 )3; and (-CH 2 ) 5 Si(OCH 3 )3 ; where 5 < 25; 

Rah Ra2> and Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene, cyanuric chloride and derivatives thereof, or 
methacryloyl chloride; 

R,, R r Rg, R^, R., R^ R^, R 1 and R^ are independently selected from the 
group consisting of: H; a linear or branched alkyl group with up to 25 carbons; 



-(CH 2 CH 2 0) a -(CH 2 )pCONR b2 R b3 , where Rbl, Rb2, and Rb3 are independently 
selected from the group consisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl chloride; 
.(CH 2 CH 2 0) a -(CH 2 )pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; .(CH2CH20) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl, where 0 < a < 10 and 1 < 
P < 25; a group of aromatic rings having up to 20 carbons in the aromatic 
framework; fused aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 



-(CH 2 CH 2 0) a -(CH 2 )pORai; 
-(CH 2 CH 2 0) a -(CH 2 )pCONR a2 R a3 ; 



-(CH 2 CH 2 0) a -(CH 2 )pNR a2 Ra3; 
-(CH 2 CH 2 0) a -(CH 2 )pCN; 



-(GH 2 CH 2 0)a-(CH2)pORbi; 



-(CH 2 CH 2 0) a -(CH 2 )pNR b2 R b3; 
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amino acid and NRelRe2; ORe3; where R^l, Re2, Re3 are defined as for and 
R^ where and are defined as any member of the group consisting of H; a 



-(CH 2 CH 2 0) a -(CH 2 )pCN; -(CH 2 CH 2 0)a-(CH2)pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 ) p -Phenyl; aryl groups; fused 
aromatic rings; polymerizable functionalities; 

Rgl, Rg^ and R g 3 are independently selected from: H; a linear or 
branched alkyl group with up to 25 carbons; a functional group derived from an 
amino acid; or a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 
chloride. 

12. A method according to claim 9, wherein said compound is further defined 
by a formula / 



where A a and Ab can be independently selected from: CHO; CN; N0 2 , and 



linear or branched alkyl group with up to 25 carbons; -(CH 2 CH 2 0) a -(CH 2 )pOR g i; 
-(CH 2 CH 2 0) a .(CH 2 )pNRg 2 Rg 3 ; -(CH 2 CH 2 0) a -(CH 2 )pCONR g2 R g3 ; 
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; and where: 

X, Y, Z are independently selected^ from the group consisting of: 
CR k =CR!; O; S; andN-Rm; / 

Ra, Rb> Rc> Rd are independently selected from the group consisting of: 
H; a linear or branched alky/ group with up to 25 carbons; 
-(CH 2 CH20) a -(CH 2 )pORai ; / .(CH 2 CH20) a -(CH2)pNR a2 Ra3; 

-(CH 2 CH20) a .(CH2)pCONRa2Ra3,/ <CH 2 CH 2 0) a -(CH 2 )pCN; 
-(CH 2 CH 2 0) a .(CH 2 )pCl; -(CHV<:H 2 0) a -(CH 2 )pBr; -(CH 2 CH 2 0) a -(CH 2 )pI; 
-(CH 2 CH 2 0) a -(CH 2 )p-Phenyl; ykhere 0 < a < 10 and 1< p < 25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 
aromatic rings, vinyl; allyl; 4-styryl; acroyl; methacroyl; acrylonitrile, isocyanate; 
isothiocyanate; epoxides; / strained ring olefins; (-CH 2 )5SiCl3 ; 
(-CH 2 )sSi(OCH 2 CH 3 ) 3 ; andy(-CH 2 ) 5 Si(OCH 3 ) 3; where 5 < 25; 

Rah Ra2> and Ra3/are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino apla;Ja polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene^ruttyenocene, cyanuric chloride and derivatives thereof, or 
methacryloyl chloride; / 

R^, R^ Rg, R|,/Ri, R J? Rk^Ri and ^ are independently selected from the 
group consisting of: Mfalinear or branched alkyl group with up to 25 carbons; 
-(CH 2 CH 2 0) a -(CH 2 ipORb i; -(C^CH^a-CCH^pNR,,^; 
-(C^C^O^-CCHipCOhn^^^ where Rbl, Rb2, and Rb3 are independently 
selected from the group consisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl chloride; 
.(CH 2 CH 2 0) a -f)CH2)pCN ; .(CH 2 CH20) a -(CH2)pCl ; .(CH2CH20) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a icH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl, where 0 < a < 10 and 1< 
P < 25; a group of aromatic rings having up to 20 carbons in the aromatic 
framework; fused aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 
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amino acid and NRelRe2; ORe3; where Rel, Re2, Re3 are defined as for and 
Ro, where R„ and are defined as any member of the group consisting of H; a 
linear or branched alkyl group with up to 25 carbons; -(CH2CH20) a -(CH2)pOR g i; 

-(CH2CH 2 0) a <CH2)pN^g2Rg3; -(CH2CH20) a -(CH2)pCONRg2Rg3; 
5 -(CH 2 CH 2 0) a -(CH 2 )pC^; -(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CH 2 yL / -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl; aryl groups; fused 
aromatic rings; polyraerizable functionalities; 

R g l, R^Va^dRgs-'are independently selected from: H; a linear or 
branched alkyl g£oup with up to 25 carbons; a functional group derived from an 
10 amino acid; oya polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
ferrocene, ru^nenocene, cyanuric chloride and derivatives thereof or methacryloyl 
chloride. 

13. A method according to claim 9, whe/ein said compound is further defined 
15 by a formula 




where A a and Ab can be independently selected from: CHO; CN; NO2, and 
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; and where: 

X, Y, Z are independently selected from the group consistir^ of: 
CRk-CRi; O; S; andN-Rm; / 

Ra, Rb, Rc> Rd are independently selected from the group consisting of: 
H; a linear or branched alkyl group with up to /25 carbons; 
.(CH 2 CH 2 0) a -(CH2)pOR al ; -(CH 2 CH 2 OW^CH2)pNRa2Ra3; 
-(CH2CH 2 0) a -(CH 2 )pCONR a2 R a3 ; -(CH^CH 2 0) a -(CH 2 )pCN; 
.(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; /(CH 2 CH 2 0) a -(CH 2 )pI; 
-(CH2CH 2 0) a -(CH 2 )p-Phenyl; where 0 < a < 10 afad 1 <P<25, a group of 
aromatic rings having up to 20 carbons in the arcfmatic ring framework; fused 
aromatic rings, vinyl; allyl; 4-styryl; acroyl; methacroyl; acrylonitrile, isocyanate; 
isothiocyanate; epoxides; strained ring olefins; (-CH 2 )sSiCl3; 
(-CH 2 )5Si(OCH 2 CH 3 ) 3 ; and (-CH 2 )5Si(OCH^ 3 ; where 5 < 25; 

Rah Ra2> and Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene; cyanuric chloride and derivatives thereof, or 
methacryloyl chloride; / 

R^, Rf, Rj, Rj ? Rk, Rl apd R m are independently selected from the group 
consisting of: H; a linear yor branched alkyl group with up to 25 carbons; 
-(CH 2 CH 2 0) a -(CH 2 )pORb/ -(C^CH^aKCH^pNR^,^; 
-(CH 2 CH 2 0) a -(CH 2 )pCONR b2 R h3 , where Rbl, Rb2> and Rb3 are independently 
selected from the group consisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl chloride; 
-(CH 2 CH 2 0) a -(Ofe 2 )pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH20) a KCH 2 )pBr; 
-(CH 2 CH 2 0) a -^CH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 )p-Phenyl, where 0 < a < 10 and 1< 
P < 25; a group of aromatic rings having up to 20 carbons in the aromatic 
framework; /fused aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 
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amino acid and NRelRc2; ORe3; where Rel, Re2, Re3 are defined as forJS^ and 
Ro, where and Ro are defined as any member of the group consisting of H; a 
linear or branched alkyl group with up to 25 carbons; -(CH2CH20)a?(CH2)pORgi; 

-(CH2CH20) a -(CH2)pNRg2Rg3; -(CH 2 CH20) a .(C^)pCONRg2R g 3; 
-(CH 2 CH 2 0) a -(CH2)pCN; -(CH 2 CH 2 0) a -(CH2)pCl; KC^H 2 0) a -(CH2)pBr; 
-(CH2CH 2 0) a -(CH 2 )pI; -(CH 2 CH20) a -(CH 2 )p-Phenyl; /aryl groups; fused 
aromatic rings; polymerizable functionalities; 

Rgb Rg2> and R g 3 are independently selecjfed from: H; a linear or 
branched alkyl group with up to 25 carbons; a functional group derived from an 
amino acid; or a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
ferrocene, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 



chloride. 

14. A method according to claim 9, y vCherein said compound is further defined 
15 by a formula 




where A a and Ab can be independently selected from: CHO; CN; NO2, and 
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; and where: 

X, Y, Z are independently selected from the group consisting of: 
CR k =CR,; O; S; andN-R m; / 

Ra> Rb> Rc> Rd are independently selected from the group consisting of: 
H; a linear or branched alkyl group with up to 25 carbons; 
-(CH 2 CH 2 0) a .(CH2)pORai; -(CH 2 CH 2 Oy(CH2)pNRa2Ra3; 
-(CH2CH 2 0) a -(CH 2 )pCONR a2 Ra3 ; KCHz<5H 2 0) a .(CH 2 )pCN; 
.(CH 2 CH 2 0) a -(CH 2 )pCl; -(CH 2 CH 2 0) a -(CH 2 )pBr; /(cH 2 CH 2 0) a -(CH 2 )pI; 
-(CH 2 CH 2 0) a -(CH 2 )p-Phenyl; where 0<a<10aikll<p<25, a group of 
aromatic rings having up to 20 carbons in the aromatic ring framework; fused 
aromatic rings, vinyl; allyl; 4-styryl; acroyl; methaeroyl; acrylonitrile, isocyanate; 
isothiocyanate; epoxides; strained ring olefins; (-CH 2 )sSiCl3; 
(-CH 2 ) 5 Si(OCH 2 CH 3 )3; and (-CH 2 ) 5 Si(OCH 3 )£ where 5 < 25; 

Ral> Ra2j and Ra3 are independently selected from the group consisting 
of: H; a linear or branched alkyl group with up to 25 carbons, a functional group 
derived from an amino acid; a polypeptide; adenine; guanine; tyrosine; cytosine; 
uracil; biotin; ferrocene, ruthenocene 5/ cyanuric chloride and derivatives thereof, or 
methacryloyl chloride; 

Re, Rf, Ri, Rj, Rk> Rl anjd R m are independently selected from the group 
consisting of: H; a linear or branched alkyl group with up to 25 carbons; 
-(CH 2 CH 2 0) a -(CH 2 )pOR bi y -(CH 2 CH 2 0) a -(CH 2 )pNR b2 R b3; 
-(CH 2 CH 2 0) a -(CH 2 )pCONR b2 R b3 , where Rbl, Rb2, and Rb3 are independently 
selected from the group jconsisting of a functional group derived from an amino 
acid; a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; ferrocene, 
ruthenocene, cyanuria chloride and derivatives thereof or methacryloyl chloride; 
.(CH^H^a-CCH^pCN; -(CH 2 CH 2 0) a -(CH 2 )pCl; .(CH2CH20) a -(CH 2 )pBr; 
-(CH 2 CH 2 0) a -(CH 2 )pI; -(CH 2 CH 2 0) a -(CH 2 ) p -Phenyl, where 0 < a < 10 and 1< 
P < 25; a group of aromatic rings having up to 20 carbons in the aromatic 
framework; fu^ed aromatic rings; CHO; CN; NO2; Br; CI; I; phenyl; an acceptor 
group containing more than two carbon atoms; a functional group derived from an 
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amino acid and NRelRe2; ORe3; where j4\ 9 Re2, Re3 are defined as for R^ and 
R^, where and are defined as apy member of the group consisting of H; a 
linear or branched alkyl group witlj^up to 25 carbons; -(CH2CH20) a -(CH2)pOR g \ ; 
-(CH 2 CH20) a -(CH2)pNRg2Rg^f -(CH 2 CH20) a -(CH2)pCONR g 2Rg 3 ; 
KCH 2 CH 2 0) a -(CH2)pCN/< -(CH 2 CH 2 0) a .(CH2)pBr; 
-(CH 2 CH 2 0) a -(CH2)QK -(CH 2 CH 2 0)a-(CH2)p-Phenyl; aryl groups; fused 
aromatic rings; polvmerizable functionalities; 

Rgl> Rg2^ and Rg3 are independently selected from: H; a linear or 
branched alkyi group with up to 25 carbons; a functional group derived from an 
amino acid; or a polypeptide; adenine; guanine; tyrosine; cytosine; uracil; biotin; 
ferrocejie, ruthenocene, cyanuric chloride and derivatives thereof or methacryloyl 
chloride. 



A method according to cmxa% wherein said bridge is substituted with one 
or more electron donoygroups^ 




A 



